From^B^fFSHFlT 06 4707 1731 2010/12/02 15:51 #734 P. 022/033 



Searching PAJ 




PATENT ABSTRACTS OF JAPAN 

(11 publication number : 09-319408 
(43)Date of publication of application : 12.12.1997 



G05B 15/02 
G06F 9/46 
606F 11/30 



(21 Application number : 08-135539 
(22)Date of filing : 29.05.1996 



(71) Applicant : KEYENCE CORP 

(72) lnventor : YUGUCHI TASUKU 



(54) INTERRUPT SIGNAL MONITOR CIRCUrT AND PROGRAMMABLE CONTROLLER 

(57)Abstract 

PROBLEM TO BE SOLVED: To avoid a generation of 
trouble and to reduce the burden on a controller by 
setting a prescribed time as one cycle and generating an 

alarm when interrupt signals are frequently generated : v.;™:,w 

during that time. 

SOLUTION: While a programmable controller 1 is . 
operated as usual, a timer 13 always counts the number 
of pulses of a basic clock CLK and every time that value ^ 
reaches a set value, a timer interrupt signal TINT is 
generated and applied to an MPU 11. Unless an external 
interrupt signal OINT is inputted from a sensor 3 or a 
switch 4 during one cycle in which this timer interrupt 
signal TINT is generated, the generation of timer 
interrupt signal TINT is repeated. When the external 
interrupt signal OINT is generated and inputted to the 
MPU 1 1 during this cycle, a counted value CV of a 
counter 1 10 is increased for '1'. When the timer interrupt 
signal TINT is inputted, first of all, the MPU 11 reads out 
the count value CV of the counter 110 an compares it 

with a set value SV stored in a RAM 1 5 and at the time of CV>SV, the MPU 1 1 performs 
warning processing, for example. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]This invention relates to the programmable controller which contained 

an interrupt signal supervisory circuit and it. 

[0002] 

[Description of the Prior Arfjlt is constituted so that the output signal of a sensor, the ON-and- 
OFF signal of a switch, etc. may be inputted as an interrupt signal and equipment may perform 
a certain interrupt processing by making it into a trigger conventionally in equipment, such as a 
programmable controller which uses a microprocessor as a control center. For example, in a 
programmable controller, processing which outputs the control signal which drives a certain 
actuator with the interrupt signal from a sensor is performed. 
[0003] 

[Problem to be solved by the invention]However, in the above programmable controllers, if the 
same interrupt signal is inputted frequently, a microprocessor will run short of time to spare 
time only for the interrupt processing and perform other processings, and a possibility that it 
may become impossible to perform normal control will produce it. 

[0004]The input port of the interrupt signal is usually equipped with the filter in order to pass 
only a normal signal, but although such a filter is effective in the so-called removal of an 
impulse, when a normal signal is inputted frequently, all those inputs will be allowed. 
[0005]As a cause in case interrupt signals occur frequently, the situations which are the source 
of release, such as deviation from failure of a sensor and a switch, loose connection, and 
setting sensitivity, have arisen, or unsuitable sensitivity setting out is performed in many cases. 
Therefore, when the state where such interrupt signals occur frequently is neglected, or when 
processing which is disregarded by the programmable controller side is performed. An actuator 
of the controlled object hangs up and there is a possibility that the situations, such as 
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destruction of equipment and authorized personnel's injury, are produced, or an abnormal 
condition may be neglected over a long time and a more serious obstacle may occur. 
[0006]Avoid generating of a trouble by making this invention in view of such a situation, 
detecting the state, when an input of an interrupt signal occurs frequently, and generating a 
proper alarm, and. It aims at offer of an interrupt signal supervisory circuit and a programmable 
controller which make it possible to take proper measures promptly and can ease a burden of 
a control device. 
[0007] 

[Means for solving problem]This invention is characterized by an interrupt signal supervisory 

circuit and a programmable controller comprising the following. 

A counting means which calculates generating frequency of an interrupt signal. 

a time check which repeats a time check of predetermined time - a means. 

a time check - a means [ enumerated data / of a counting means / specified value / whenever 

predetermined time is clocked by a means ]. 

A control means which performs predetermined processing when enumerated data of a 
counting means have reached a specified value. 

[0008]ln a programmable controller which contained an interrupt signal supervisory circuit of 
such this invention, and it. a time check -- when it carries out a round-predetermined time 
clocked by means term and an interrupt signal inputs above frequently to some extent between 
them, processing against predetermined processing, for example, an alarm output, and 
operation of an actuator etc. is performed by considering the state as an abnormal occurrence. 
And since it becomes possible to take proper measures promptly corresponding to an alarm 
output, a burden of equipment by frequent occurrence of interrupt processing is eased. 



[Mode for carrying out the invention]Hereafter, this invention is explained in full detail based on 
Drawings in which the embodiment is shown. Drawing 1 is a block diagram showing an 
example of 1 composition of a programmable controller which contained an interrupt signal 
supervisory circuit concerning this invention. 

[0010]ln drawing 1 , the reference mark 1 shows a programmable controller and outside with 
the sensor 3, the switch 4, and buzzer 5 grade. The personal computer (PC) 2 for loading a 
sequence program (ladder program) is connected to this programmable controller 1 . The 
reference mark 6 is LED for a display of the programmable controller 1 . 
[001 1]ln the programmable controller 1 , it has the interface (I/O) 16 etc. of MPU 1 1 which is a 
control center, and timer [ which was connected to this by bus 10 ] 13, and ROM 14, RAM 15 
and the above-mentioned personal computer 2. The reference mark 1 10 is a counter built in 
MPU 11. 
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[001 2]Base programs (operating system etc.) of this programmable controller are stored in 
ROM 14. A'ladder program which described operation procedures of this programmable 
controller is stored in RAM 15, and also various data by which it is generated on the occasion 
of execution by that MPU 11 is stored' temporarily. . , 

[0013]The. personal computer 2 is set up when a preset value of loading of a ladder program, 
the counter 110, and the timer 13 which is the application software of the programmable 
controller 1 also inputs a numerical value into this personal computer 2. 
[0014]The timer 13 is. a preset type, if the basic clock CLK of predetermined frequency of the 
programmable controller 1 is calculated and the result reaches a preset value, will generate 
the timer-interruption signal TINT and will give it to MPU 1 1 . That is, a preset value of the timer 
13 specifies a generation cycle of the timer-interruption signal TINT. By inputting this timer- 
interruption signal TINT, MPU 11 performs predetermined interrupt processing. As for a preset 
value of the timer 1 3, an input numerical value to the personal computer 2 is set up as 
mentioned above. 

[0015]lt is connected in order to acquire the directly indirect information about the controlled 
object controlled by this programmable controller 1, and the sensor 3 and switch 4 grade input 
the external-interruption signal OINT to the interruption input terminal P4 of the programmable 
controller 1. The external-interruption signal OINT inputted into this interruption input terminal 
P4 is smoothed with the input filter 12, and is inputted into the input port P4 of MPU 1 1 . By 
inputting this external-interruption signal OINT, MPU 11 performs predetermined interrupt 
processing. 

[0016]The programmable controller 1 has two or more output ports, and the buzzer 5 is 
connected to P1 of them. Buzzer 5 and LED 6 is used for various alarms by MPU 1 1 , and a 
display. When one [ with the signal output from MPU 1 1 / switching transistor ST1 ], singing of 
the buzzer 5 is carried out, and when one [ with the signal output from MPU 1 1 / switching 
transistor ST2 ], it turns on LED 6. The output port P3 is a port which outputs the control signal 
to an actuator. 

[0017]Next, the control procedure by MPU 11 of the programmable controller which contained 
the interrupt signal supervisory circuit concerning this invention of the above composition is 
explained below with reference to the flow chart of drawing 2 . 
[001 8]A ladder program and various preset values shall be beforehand loaded to the 
programmable controller 1 from the personal computer 2, and it shall be stored in RAM 15. 
And if the programmable controller 1 starts by the directions from the personal computer 2, or 
the ON operation of the switch 4, MPU 1 1 will execute the ladder program stored in RAM 15 
according to an operating system. 

[0019]While the programmable controller 1 is performing the usual operation, which generates 
the timer-interruption signal TINT and is given to MPU11 whenever predetermined time will 
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pass, if the timer 1 3 is put in another way whenever it has always calculated the pulse number 
of the basic clock CLK and the enumerated data reach a preset value (Step S11). If the 
external-interruption signal OINT from the sensor 3 and switch 4 grade is not inputted between 
round terms which this timer-interruption signal TINT generates, generating of the timer- 
interruption signal TINT is repeated. 

[0020]When the external-interruption signal OINT from the sensor 3 and switch 4 grade occurs 
between round terms of the timer-interruption signal TINT and it is inputted into MPU 1 1 via the 
input filter \2, (Step S12), counted value valve flow coefficient of the counter 1 10 -- "1" --.(Step 
S13) to **************. which performs interrupt processing as which it can come, 
simultaneously MPU 11 is beforehand determined corresponding to the external-interruption 
signal OINT (StepS14). 

[0021]Processing by MPU 1 1 when the timer-interruption signal TINT occurs is as the 
following, in comparison with preset value (henceforth counter set value) SV which MPU 1 1 
reads counted value valve flow coefficient of the counter 110 first, and is memorized by RAM 
15 if the timer-interruption signal TINT inputs (Step S15). if it is not "valve flow coefficient>=SV" 
as a result of comparison processing in this step S15, Namely, when there is less input 
frequency of the external-interruption signal OINT during a round term of the timer-interruption 
signal TINT than counter set value SV, MPU 1 1 - counted value valve flow coefficient of the 
counter 1 1 0 -- "0" -- (Step S1 1) which will be in the state of clearing and standing by an input of 
(Step S17) and the following timer-interruption signal TINT. 

[0022]When it is "valve flow coefficient>=SV" on the other hand as a result of comparison 
processing in Step S15, Namely, which input frequency of the external-interruption signal OINT 
during a round term of the timer-interruption signal TINT is equal to counter set value SV, or 
performs processing predetermined in MPU 11, for example, an alarm output, when more than 
it (StepS 16). 

[0023]Although various examples are possible as this alarm output, For example, lighting etc. 
of LED 6 by outputting singing of the buzzer 5 by outputting a signal [ one / a signal / switching 
transistor ST1 ], and a signal [ one / a signal / switching transistor ST2 ] are possible, Although 
not shown in drawing 1 , they are a display of a picture, and a sound, (synthesized speech, 
warning sound comfort, etc.) It is possible to be independent, or to combine an alarm 
announcement etc. to depend, and to use them. When MPU 1 1 outputs a predetermined 
signal and transmits to the personal computer 2 from the interface 16, it is also possible to 
output an alarm to the personal computer 2. In this case, it also becomes possible for the 
personal computer 2 to perform processing of a stop of the whole system, etc. depending on a 
proper alarm occurrence and an operation stop of an actuator, and the case, and to secure 
safety. 

[0024]after [ such an alarm output ] and MPU 1 1 - counted value valve flow coefficient of the 
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counter 1 10 - "0" -- (Step S1 1) which will be in the state of clearing and standing by an input of 
(Step S17) and the following timer-interruption signal TINT. 

[0025]ln an above-mentioned embodiment, although'it has composition by which the 
programmable controller 1 is controlled by the personal computer 2 as a host system, 
composition which is controlled by a handicap controller etc. is also possible. 
[D026]ln an above-mentioned embodiment, although a case where an interrupt signal 
supervisory circuit of this invention was applied to a programmable controller was shown, it 
cannot be overemphasized that this invention can be applied to various systems which used a 
microprocessor as a control center. 
[0027] 

[Effect of the lnvention]according to the interrupt signal supervisory circuit which starts this 
invention as explained in full detail above - a time check, since an alarm will occur if it carries 
out a round-predetermined time clocked by means term and an interrupt signal occurs 
frequently above to some extent in the meantime, Also when the situations, such as failure, 
loose connection, unsuitable sensitivity setting out, or deviation from setting sensitivity, have 
arisen in the source of release of an interrupt signal, it is not necessary to result in a serious 
trouble. And when proper measures are taken corresponding to an alarm output, the burden by 
frequent occurrence of interrupt processing is eased. 



[Translation done.] 
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